Objective: To help readers around the world comprehensively understand the development of the journal and evolution of cooperation study, we employed a bibliometrics analysis for the Journal of American College Health. Methods: One-thousand-one-hundred-forty-three articles published in this journal from 1994 were analyzed using the bibliometrics and visualization software CiteSpace. Results: The annual number of published articles and cited studies increased. The published studies by RP Keeling and H Wechsler were at the forefront. "College student" and "alcohol" were prevalent keywords. University of Wisconsin and Harvard University were the institutional leaders of contributions. Conclusions: This journal provides an important platform for sharing research achievements and promoting cooperation in this field. The level of articles published is continually improving. A research cooperative network promoted by famous scholars and institutions is developing. However, crossregional and international cooperation is relatively limited.
Introduction
A significant journal in Web of Science is Journal of American College Health, formerly known as Journal of American College Health Association (1952e1982) (1982-current). The journal provides information related to health in institutions of higher education and publishes articles on many areas of this broad field; the subjects covered by this journal include Addictions and Substance Use, Allied Health, Behavioral Medicine, Behavioral Sciences, Community Health, Counseling, Health & Society, Health Conditions, Health and Social Care, Mental Health, Population Health, among others. Many well-known experts or scholars, such as RP Keeling, H Wechsler and WA Christmas, have frequently published excellent articles in the journal, which has helped develop the journal.
Using the bibliometrics and visualization software CiteSpace, we explored and directly reported on the research focus, development and research cooperation of scientific studies published in Journal of American College Health from 1994 to 2014. We performed a multi-angular, thorough Bibliometrics and visualization analyses and provide a scientific knowledge map of the analyses. Our aim was to help readers around the world comprehensively understand the development of the journal and evolution of cooperation study.
Methods

Data source
Documents were collected from the scientific literature database Web of Science. The search formula was "Publication Name ¼ Journal of American College Health". The scope was limited to 1994e2014. There were 1143 retrieved studies that met eligibility criteria for inclusion in the final analysis. The date of retrieval was April 17, 2014.
Study methods
In this study, we used visual software, CiteSpace, Vision 3.8.R3, as a research tool. The software was developed by Dr. Chen 1e5 in Drexel University, USA. CiteSpace is a freely available Java application for visualizing and analyzing the trends and patterns in scientific literature. It was designed as a tool for progressive knowledge domain visualization. 6, 7 The software focuses on finding critical points in the development of a field, especially intellectual turning points and pivotal points. CiteSpace offers various functions to facilitate the understanding and interpretation of network and historical patterns, including identifying fast-growth topical areas, finding citation hotspots, decomposing a network into clusters, automatic labeling of clusters with terms from citing articles, geospatial patterns of collaboration, and unique areas of international collaboration. This software has been widely used in many fields, such as Information Science and Life Science. After inputting the valid research documents into the software, we set the analysis period from 1994 to 2014 and time division as 1 year; then, 20 time slices were formed. The relevant nodes were selected and analyzed correlatively according to different analyzed contents, i.e., authors, institutions, keywords, and so on; the threshold level was set to (2, 2, 20) , (4, 3, 20) , and (4, 3, 20) with Top N per slice ¼ 50. 
Results
Analysis of the annual number of published journal articles
The distribution of annual journal publications can reflect the total annual number of published journal articles and is a key indicator to evaluate the journal data. As shown in Fig. 1 , the annual number of published articles in Journal of American College Health fluctuates, but there is a general trend of an increase, and the evolution of the published article number can be divided into three stages. The first stage is from 1994 to 2002; during this time, the annual published articles number increased rapidly and fluctuated. The second stage is from 2003 to 2006, which is when the annual number of published articles gradually fluctuated from 40 to 60. The third stage is from 2007 to 2014; in this stage, the annual number of published articles changed significantly and sharply fluctuated. The largest number of publications reached more than 100 in 2008, and a decreasing tendency was observed in the subsequent 3 years (As the data download terminal date is April 17, 2014, the data statistics and content for that year are incomplete).
Analysis of literature citations
Through the analysis of the Journal of American College Health's literature citation, as shown in Fig. 2 , the annual number of cited studies has generally been increasing with more than 1600 citations in the last 3 years.
According to the rank of cited studies in the Web of Science, Table 1 shows the statistical overview of the top 50 annual citations by publication year. In 2000, the cumulative number of highly cited studies reached a maximum with 9 articles, and there were 6 in 2005. The highest average cited article was published in 2002, which was cited 286.3 times. The total citations for the top 50 most cited studies was 5832 with an average of 116.6 per article. 
Analysis of author cooperation
We generated an author cooperation map using visual software; the circle size demonstrates the number of studies by the related author. The circle's color and thickness represent the number of published studies in different years for the sample mentioned above. The connecting line between circles displays the cooperation between different authors; its thickness and color stand for the cooperation frequency and the first cooperation year, respectively (the same as the analysis of keywords and institutions).
15e19 There were 908 nodes and 412 connecting lines when selecting authors as network nodes for analysis. In this paper, we merged authors and unified the same authors whose names were cited differently using SPSS13.0 and Excel software. For example, DORMAN, J and Dorman, John M were replaced by JM Dorman; also, Turner, James C. and Turner, James were replaced by JC Turner. We distinguished authors with same names belong to different institutions, such as Adam E. Barry from Texas A&M was marked as Adam E. Barry 1 Table 3 lists the top 10 authors by their number of publications and the frequency of references of these authors, reflecting the number of articles to which they contribute. The author frequency here includes all co-authored articles, which can include authorship as a corresponding author, first author, second author and so on. From Table 3 , the number of published articles among 12 authors ranged from 7 to 36, and the average number of published articles was 11.8; RP Keeling, H Wechsler, and WA Christmas led the group with more than 10 articles each.
Analysis of keywords and research focuses
Keywords are the essence and core for one article. To more objectively and accurately analyze the data, we classified and combined some keywords. Multiple words with the same meaning were merged into one relevant word. For example, "universitystudents", "college-students", "college students" and "universitystudents" were merged into "college student"; "adolescents", "adult children", "young adults" and "young-adults" were merged into "adolescent"; and "university", "universities", "campuses", and "colleges" were merged into "college". By selecting keywords as network nodes for the analysis, 361 nodes and 865 connecting lines were collected. Table 4 shows the keywords with a frequency 25. "College student", "alcohol", "students", "behavior" and "adolescent" are the top 5 for most frequently listed keyword.
To explore the research focuses of studies published in the Journal of American College Health, we performed knowledge mapping analysis on keyword co-occurrence network. Because of the large amount of data, Fig. 4 only shows the keywords with frequency 25. The high frequency keywords can be divided into 6 groups. The first group considers the study population, such as "college student", "students", "adolescent" and "women". The second group considers behaviors and influencing factors, such as "alcohol", "behavior", "binge drinking" and "smoking". The third group considers intervention measures, such as "prevention", "physical activity", "health education" and "exercise". The fourth group considers health-related areas, such as "health", "college health" and "mental health". The fifth is defined as others, such as "prevalence", "validation", "consumption" and "consequences".
Analysis of institutions cooperation
To further understand the difference in the research contributions among the institutions to the Journal of American College Health, we selected the institutions as network nodes for analysis. Because some articles contain several authors who may belong to a same institution or one author who has published several articles as a member of a same institution, the institution frequency does not equal the number of the institution members who participated in the studies. Therefore, the institution frequency cannot accurately reflect the research strength, but it can be observed that more researchers from such institutions gradually become involved in generating scientific research that is relevant to college students' health. 20 We finished the Journal of American College Health institution cooperation map using visual software. Fig. 5 shows the relationship among institutions based on the threshold condition. Through selecting institutions as network nodes, there were 433 nodes and 225 connecting lines. Because of the large amount of data, the figure only shows the institutions with a publication number 7. These institutions were more likely to have close collaborations and included Harvard Univ., So Illinois Univ., Univ. Washington, Univ. Massachusetts; Univ. Florida, Brown Univ., Brown Univ., Univ. Montana; Univ. Maryland, Ohio State Univ., Univ. N Carolina, Univ. Michigan; Univ. Calif., Univ. Kentucky, and Univ. Minnesota.
Discussion
According to the annual journal, published article and literature citation frequency provided by Web of Science, the annual number of cited studies is increasing. The published articles surpassed 100 and peaked in 2008. The number of cited studies is also generally increasing. The published articles have had a decreasing trend annually in the last three years; however, the annual citation frequency continues to increase. A steady elevation in the annual citation frequency in the last three years shows that Journal of American College Health is paying increasing attention to the quality of the article. The target is switching from quantity breakthroughs to quality development, which is one of the reasons for the increase in the Journal of American College Health's impact factor. Most of the highly cited studies emerged before 2010, typically in 2000. The 30 most cited articles are listed in Table 2 ; 12 articles focused on college students drinking and binge drinking, 10 evaluated substance use and 3 articles focused on college students' smoking habits. These studies suggested that college students drinking, smoking, and substance use received significant attention from readers and researchers, that these research directions are also the research hotspot in each period, and that promoting healthy behaviors in college students is a focus of the Journal of American College Health.
Based on the analysis of the cooperation network between authors, we found that ML Prendergast, PM Pinder, PM Fabiano, S Jaffe, RP Keeling and H Wechsler published articles in the early period of the Journal of American College Health. With the development of study areas and the journal itself, increasing scholars have contributed to relevant scientific research in the field of college student health, such as M Kuo, M Seibring, C Neighbors and BD Foy. These authors published related academic achievements and formed a wide cooperation network that promoted the sustained development of this journal. Meanwhile, with additional time, exchanges and cooperation between experts and scholars also became closer. contributions. With the development of the college health discipline, emerging scientific research teams have emerged, such as teams represented by Daniel Eisenberg, James Price, Adam E. Barry 2, Christine A. Gidycz, and Byron L. Zamboanga, which promoted the introduction of fresh, novel ideas into this research area and facilitated the steady development of the journal and discipline. We can find the research focuses and development trends of published articles in the journal through analysis of the keywords map. As a serious risk factor for poor health, "alcohol" had the highest frequency, which has received more attention from researchers. In terms of the study target population, "college student" had the highest frequency, which suggests that this population is frequently studied. The word "prevention" had the highest frequency in intervention programs with "physical activity" and "health education" as second and third, respectively, suggesting that interventions aimed at students are still concentrated in the traditional method of "health education". 25 Furthermore, in terms of words related to health, "health", "college health" and "mental health" were frequent, indicating that college students' psychological health problem has also been considered in many studies. It is worth mentioning that "United States" is the only place whose name appears in keywords at a high frequency, indicating the United States significantly contributes to the Journal of American College Health. This phenomenon is also affected by the journal scope and language.
According to visual analysis of cooperation among institutions, we can understand the contributions to the journal from each institution and the cooperation among them. 26, 27 According to the institution cooperation network map, it can be concluded that institutions with more publications are mostly concentrated in various colleges, universities and centers for disease control and prevention, which contribute the most to the journal. The following institutions had a high frequency of contribution, Univ. Wisconsin, Harvard Univ, Univ Florida, Univ Maryland, and Univ Calif, among others. Many studies from these institutions have suggested that they are committed to research in the field of college and university health of Journal of American College Health. From the perspective of collaboration, cooperation between institutions is closely connected and their relationships are complex; local cooperation networks, including Harvard Univ, Univ Florida, Univ Maryland and Univ Calif, are centers that work together through direct or indirect relationships and have formed a large, complex comprehensive cooperation network. Univ Wisconsin acts as a core. The articles published in this journal do not lack cross-organizational cooperation, while cross-regional and international cooperation are relatively limited.
With the help of a scientific knowledge map, we analyzed the current situation of scientific cooperation within this journal in which many experts, scholars and research institutions provided important contributions to the development of this journal. Various scholars and institutions performed research and gradually formed an intimate, complex, cooperative relationship. The networks learned from each other and inspired each other, promoting the development of the research field as well as the journal itself.
As an important international journal in the field of college health, Journal of American College Health has attracted increasing attention from experts, scholars and researchers because of the journal and articles published in it. The findings presented here offer an important platform for experts and scholars around the world to present their scientific research and to discuss new research trends in the field of college health.
Conclusions
As an important international journal in the field of college health, the Journal of American College Health has attracted more attentions of the experts, scholars and researchers because of the journal itself and the articles published in it. It will offer an important platform for experts and scholars around the world to present their scientific research, and to provide the new research trend in the field of college health for readers.
Limitations
As in other studies, this study has some limitations, such as database use authorization and functional restrictions of CiteSpace software, which may result in incomplete descriptions of cooperative relationships. However, the Web of Science is widely recognized by the scientific community. This data source can reflect the general situation and development trend of college student health research beyond the research presented here.
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